We explore the challenges of participation by members of emergency response communities who share a similar condition and treatment, and are called upon to participate in emergency events experienced by fellow members. Smartphones and location-based social networking technologies present an opportunity to re-engineer certain aspects of emergency medical response. Life-saving prescription medication extended in an emergency by one individual to another occurs on a micro level, anecdotally documented. We illustrate the issues and our approach through the example of an app to support patients prone to anaphylaxis and prescribed to carry epinephrine auto-injectors. We address unique participation challenges in an mHealth environment in which interventions are primarily short-term interactions which require clear and precise decision-making and constant tracking of potential participants in responding to an emergency medical event. The conflicting effects of diffused responsibility and shared identity are identified as key factors in modelling participation.
Introduction
Mobile healthcare applications (mHealth apps) have ushered in a new age of participatory medicine. Developments in mHealth have led to a sharp increase in the availability of apps supporting medically motivated real-world interaction between app users, leading to potentially significant changes in healthcare delivery (Anderson & Emmerton, 2015; Malvey & Slovensky, 2014; Swan, 2009) . Of particular interest is the category of mHealth apps which facilitate spontaneous communication between stakeholders in response to an emergency event. Smartphone applications can support the connection of app users to real-world medical emergency events and are being studied in diverse situations such as the mapping and response-use of AEDs (Automatic Electronic Defibrillators) (Folke et al., 2009; Merchant et al., 2013; Peberdy et al., 2006; Rea, Blackwood, Damon, Phelps, & Eisenberg, 2011; Sakai et al., 2011) , volunteer emergency response (Cappato et al., 2006; Elsner, Meisen, Ewert, Schilberg, & Jeschke, 2014; Elsner, Meisen, Thelen, Schilberg, & Jeschke, 2013; Elsner, Schneiders, Haberstroh, Schilberg, & Jeschke, 2013; Groh et al., 2007; Marshall et al., 2006) , the physical proximity of diabetes patients (D. Johnson, 2014) in need of glucose or monitors, and Emergency Response Communities (ERC) for anaphylaxis events (Schwartz, Bellou, Garcia-Castrillo, Muraro & Papadopoulos, 2014) . Such systems have the potential to enable a new form of emergency medical response in which the social network-based connection between individuals creates a lay-layer of support which can augment or potentially modify current forms of EMS (Emergency Medical Services). Like most interactions between patients and EMS, many of these apps rely on fleeting one-off interactions between patient and a responding participant, which is quite different from the ongoing long-term relationships fostered between patients and their caregivers in most forms of participatory medicine. In this paper we investigate the nature of this new form of participation against the backdrop of an Emergency Response Community designed to support allergy-sufferers in the event of an anaphylactic reaction.
Participatory medicine envisions enhanced communication between all stakeholders to collaborate and contribute towards patients' wellbeing (Ahern, Woods, Lightowler, Finley, & Houston, 2011; Dyson, 2009 ). These stakeholders are generally viewed in terms of the standard medical ecosystem of the individual patient -i.e. the patient's family, caregivers, physicians, third-party HMOs and institutions where the patient is treated and extend beyond the individual to include advocacy groups, clinical scientists, and regulatory authorities (De Silva, Burstein, Stranieri, Williams, & Rinehart, 2013) . Much of the work in this important area views community participation as the measure of a long-term ongoing relationship in which all stakeholders maintain various levels of involvement and has focused on ways to enhance our understanding of interactions between people (McKemmish et al., 2012) . The primary forms of participation are considered decision making, information gathering, information sharing between stakeholders, and condition monitoring. This type of deep and long-term participatory relationship in support of Patient Centred Care and P4 medicine (predictive, preventive, personalized and participatory) is being applied in areas ranging from the management of Autism Spectrum Disorder (De Silva et al., 2013) to family-centric genomic sequencing and the digitization of medicine (Hood & Flores, 2012) . Among the key aspects of participatory medicine for people is knowing when and how to call on friends, family and other social networks for help and advice and have access to them (Smith, Graedon, & Graedon, 2016) . It is these latter aspects -the immediate short-term need for intervention -that we focus on in studying ERC and the participatory behaviour of community members in an emergency event.
Participatory health information systems (PHIS) serve a primary role in enabling these interactions. Emergency response apps and their underlying PHIS necessitate new considerations to the study of participation. This is due to (a) the fundamental reciprocity built-in to such apps in which all community members can equally become one who alerts or one who responds and (b) the lack of any form of social interaction outside of the emergency event. Contrary to what is found in most social networking communication, an alert is not communication directed at counterparts chosen by the member, but rather is sent to the full subset of members available to respond at that time. Thus the potential participants in any given medical event are never known in advance and participation is not dependent on the relationship factors that dominate the study of participatory medicine. Members of such communities may in fact maintain relative anonymity and inactive yet latent links with all Australasian Journal of Information Systems Schwartz, Bellou, Garcia-Castrillo, Muraro & Papadopoulos 2017, Vol 21 , Research on Health Information Systems mHealth in Emergency Response Communities other members. This results in participation models, user characteristics, and participation behaviours unlike those traditionally studied in participatory medicine.
To illustrate and analyse the nature of these ties and serve as a backdrop to our discussion we present an app in support of an ERC for allergy patients at risk of anaphylaxis events. The information system, which integrates patient, physician and EMS participation, advanced matching of prescription medication, and location-based social networking, is being initially focused on anaphylaxis with broad potential for other chronic conditions. The ERC system and anaphylaxis app design emerged by following a soft systems methodology (Checkland, 2000) of modelling workflow and information flow (Durugbo, Tiwari, & Alcock, 2013; Hibberd & Evatt, 2004; Unertl, Weinger, Johnson, & Lorenzi, 2009 ). To facilitate this process we engaged with a pool of 18 medical professionals across the fields of Emergency Medicine (8), Allergy and Clinical Immunology (4), Pharmacology (4) and Public Health (4).
Anaphylaxis as an illustrative case
Anaphylaxis is a severe, potentially fatal, systemic allergic or hypersensitivity reaction of rapid onset. It may trigger life-threatening cardiopulmonary compromise, often with skin and mucosal changes such as urticaria and angioedema. With the onset of anaphylaxis an immediate intramuscular (im) adrenaline injection is the first-line of treatment and can be lifesaving and it has been noted that there are no absolute contraindications to the prescription and utilization of self-injectable adrenaline (Song, Worm, & Lieberman, 2014) .Many chronic conditions involve patients maintaining a long-term prescription and current supply of medication. Certain conditions, including asthma, acute allergies, and diabetes (glycaemic control), have significant global populations being treated using a narrow set of medications. In many cases the aforementioned conditions generally require that the patient carry one or more doses of medication on their person at all times. The combination of stable prescriptions, narrow medical regimens, and high availability presents a common basis for community formation (Simons & World Allergy Organization, 2009 ; "Standards of Medical Care in Diabetes--2012 , US Department of Health and Human Services, 2007 . This type of community formulation goes beyond the membership characteristics commonly considered for Online Health Communities (OHC) (van der Eijk et al., 2013) even when such communities are 'closed' and monitored by a community manager.
Adherence by chronic patients to medical regimens is recognized to be dismally low (Sabaté, 2003) . With anaphylaxis in particular, it has been noted that many patients who have been prescribed epinephrine auto-injectors, because of a previous anaphylactic attack, do not carry them with studies showing that <30% of these patients carried it at all times (Johnson & Parker, 2006; Kastner, Harada, & Waserman, 2010; Song et al., 2014) . There are few studies on anaphylaxis management in pre hospital settings. In the USA, the number of 911 calls for anaphylaxis is 0.4-0.9% of all calls (Maio et al., 1999) . Chung et al (2014) showed that in an urban Canadian centre from 481 identified allergy-related case records managed in the pre hospital setting, 136 (28%) met guideline criteria for anaphylaxis and 56% were considered high acuity level by the dispatch centre. Only 25% of patients self-administered epinephrine and 36% of patients received epinephrine by paramedics. Overall, 44% of patients received epinephrine prior the arrival of EMS team. It appears that paramedics are not comfortable to use epinephrine likely because of pre existing misconceptions regarding epinephrine.
Epinephrine is the essential medication for the treatment of anaphylaxis and epinephrine autoinjectors are universally recommended as first-aid treatment for anaphylaxis occurring in community settings. Despite this, significant delay in epinephrine administration (i.e.,≥ 5 min) was also found to be an important gap in anaphylaxis management (Bilò et al., 2016; Kastner et al., 2010) . The onset of anaphylaxis can be sudden however it is generally recognized (Song et al., 2014) that there is sufficient time and awareness on the part of the patient to initiate use of an epinephrine auto-injector should one be available. During this same time period a patient would be capable of initiating emergency use of an ERC app to summon help. It is recognized that social networking has the potential to change patterns of health inequalities and access to health care, alter the stability of health care provision and lead to a reformulation of the role of health professionals (Griffiths et al., 2012) . The study of mobile telephony and social networking's impacts on health care delivery is widespread but has been limited to the behavioural effects of information sharing (Shrank, Choudhry, Swanton, & et al, 2011) , patient monitoring (Weitzman, Kelemen, Quinn, Eggleston, & Mandl, 2013) , intervention and behaviour modification (Gold et al., 2012) , and peer influencing, with a more recent focus on the day-to-day management of chronic conditions (Parmanto et al., 2013) .
A comprehensive meta-analysis of mobile-phone health interventions (Klasnja & Pratt, 2012) analyses 73 studies to elicit five health intervention strategies: Tracking health information; Involving the healthcare team; Leveraging social influence; Increasing accessibility of health information; Utilizing entertainment. Notably, neither the five derived categories nor any of the underlying studies contemplate a mobile-based intervention strategy that involves one patient actually bringing a critical dose to another patient in distress. A comprehensive review of mobile health applications is presented by Martinez-Perez et al. (Martínez-Pérez, de la Torre-Díez, & López-Coronado, 2013). The 3,600 apps surveyed overwhelmingly deal with condition monitoring and information provision and none present any form of community member intervention coordinated with EMS as discussed in the current work. Most research that deals with emergency response through mHealth apps does so in the context of large scale disasters from the perspective of emergency case management (Gill, Alam, & Eustace, 2015) rather than individual participation.
To move beyond information sharing, patient monitoring, behaviour modification, and peer influencing and harness the social network for actual emergency intervention we apply a flow model (Durugbo et al., 2013) to study community roles and participation, and identify supervisory control and health policy issues which influence the nature of participation.
In the remainder of this paper we map out the potential, challenges, and risks, explain the nature of emergency response community information flow and medication flow, and present the example of such an emergency response community for anaphylaxis. We begin with a description of information flow and medication flow in the ERC ecosystem. We then provide an illustrative example showing how an ERC can address the community of chronic allergy sufferers at risk of anaphylaxis and focus upon the nature and challenges of participation. We summarize a number of significant issues that must be addressed and conclude with an agenda for future research. 
Design and Flow of Emergency Response Participation
Modelling workflow and information flow is an established methodology for studying medical scenarios, such as chronic patient care (Unertl et al., 2009 ). This approach is based on the soft systems methodology (Checkland, 2000; Mingers, 2000) which is well documented as a methodology for process innovation (Presley, Sarkis, & Liles, 2000) . The soft systems methodology is seen as a practical way to operationalize Vickers concept of social process as appreciative system (Stowell, 2013) . The process, as applied in the design of an ERC for anaphylaxis, incorporated iteratively presenting the system design for feedback to 18 medical professionals across the fields of Emergency Medicine (8), Allergy and Clinical Immunology (4), Pharmacology (4) and Public Health (4).
Observe the scenario emergency shown in Figure 1 . Here we present a map superimposed with internal ERC member data for a defined geographical area and treatment range (referred to as the EMS view as this information is hidden from individual members). In this scenario there are 6 registered patients, E1 through E6, carrying some form of epinephrine injection or alternative treatment in the observed area, with a 7th and 8th observed members (A1 and A2) carrying asthma inhalers. This scenario was developed through the insights gained from our information flow modelling process.
Information flow and medication flow
Information flow models (Durugbo et al., 2013) model the transfer of information between entities in a bounded organization or decision environment. We use information flow modelling ( Figure 2) to depict the interactions between the main entities in the ERC ecosystem and identify design and health policy issues. These entities include: (a) patient or community member; (b) authorizing medical professional; (c) EMS centre; and (d) the ERC server.
Generically we refer to all patients with registered medications as 'members' of their emergency response community. Entities can adopt multiple roles without changing identity so that, the 'patient' entity can be, at alternate times, a 'registered member' who has simply registered with the system; a 'requesting member' who has initiated an alert; 'a responding member' who is answering an alert call. The insights gained from the flow model served as the basis for the overall system architecture and application design.
We illustrate through a specific emergency response scenario resulting from the implementation of an ERC for anaphylaxis. The ERC system design is based on the analysis of information, supervisory, and medication flows. Following the scenario introduced above, E3 experiences an allergic reaction with anaphylactic symptoms and realizes that his injector is missing. He initiates an ERC alert on his smartphone (Figure 3, panel A) . This alert is immediately transmitted, via the ERC server, to each of the other members with registered compatible medication in the valid alert range. Concurrently, an EMS alert is initiated enabling EMS to view the medications registered to E3 and all those responding to his call. Alert notifications (Figure 3, Panel B) are then sent to E1, E2, E4, and E6 (with E5 determined to be out of effective range). Upon receipt of the alert, E1, E2, and E6 all indicate that they are responding (E4 does not reply) and receive guidance (Figure 3 , Panel C). E2 reaches the distressed E3 first, notes that approval has been sent by EMS (as indicated by the green checkmark in the app) and administers her epinephrine to E3. 
A flow model ( Figure 2 ) was used to map out the different forms of participation and roles of participants that emerged from our discussions with the expert pool of medical professionals.
Participants include:
Member -who at different life-cycle points can be:
(a) enrolling (awaiting approval); (b) in distress/alerting; (c) (un)available; and (d) responding;
Physician -whose initial participation is required to approve patient membership in the appropriate community and is updated whenever a supervised member is involved in an ERC event;
EMS -which serves a supervisory role in approving responding member participation upon event occurrence;
The flows shown in Figure 2 are labelled F0 through F16. Tracking and guidance to arrive at member in distress.
F14 EMS Central Responding Member
Verification and confirmation of medication suitability by EMS physician. F15
Responding Member
Member in Distress
Physical delivery of medication.
F16 ERC Cloud Primary Physician
Post-incident report of alert and response. 
From GPS Social Navigation technologies to ERCs
The ability to track large numbers of participants across broad geographic regions, including assessments of speed and probable mode of transportation, has been established through recent developments in social navigation systems such as Google's Waze (www.waze.com /about) and Apple's Route Rating (Fino, 2011) . These systems treat the driver's smartphone as a proxy for car location and movement thereby deriving traffic characteristics and even the existence of new roads not previously mapped. With Waze activated, the location and movement of millions of participants is steadily transmitted to a server which continually reassesses traffic conditions and shares new routing recommendations with all participants in the relevant geographic area (Disatnik, Shmuelevitz, & Levine, 2011) . Similarly, ERC applications are able to treat the smartphone as a proxy for the location of specific medicines borne by members as per their registration. As this information is continually transmitted to the ERC server by the ERC application installed on each member's smartphone, we are able to determine in real-time which community members are within reach of a member in distress when an alert is initiated.
Discussion
The result of the anaphylaxis ERC design process highlights both immense potential and system risks. The patient safety and drug regulatory issues that are not dealt with in 'information sharing' communities lead us to a series of supervisory and safety considerations. By mapping the information, medication, and supervisory flows a robust ecosystem emerges which can serve as the basis for changing emergency response activities. In this section we address a number of regulatory, safety and privacy issues before addressing the core questions related to participation.
Regulatory, Safety, Legal, and Privacy Challenges
In all chronic emergency response scenarios the ERC approach includes and comes in addition to immediate EMS contact and dispatch. We advocate training in auto-injector use for all community members and note that recognition in the importance of such training is growing (Kastner et al., 2010; Manivannan et al., 2014) .
Regulatory issues related to prescription drug sharing; human risks related to unsuitable or improperly administered treatments; liability issues related to adverse effects; privacy concerns related to the voluntary disclosure of medical needs; all must be addressed. Sharing prescription drugs is dangerous, illegal in most jurisdictions, and the centre of much research and many prevention efforts (Goldsworthy, Schwartz, & Mayhorn, 2008) . To be clear, while there is the potential to misuse and abuse, a manifold potential for drug abuse exists in a variety of social networking environments (Hanson, Cannon, Burton, & Giraud-Carrier, 2013) . Rather than promoting misuse, the ERC ecosystem enables identification, tracking, study, professional guidance and follow-up.
While this article is not a source of legal advice or guidance regarding the sharing of prescription medications, in order to advance the research in this area herein are some initial findings regarding good Samaritan laws and medication provision in emergency situations. The analysis of each jurisdiction needs to be done separately, and must address the distinct questions of (a) legality of providing the medication which may be in violation of controlled drug legislation; and (b) immunity from prosecution in the event of a negative results which is commonly address by Good Samaritan laws. We bring two illustrative examples.
According to British Regulation 238 of the Human Medicines Regulations 2012, certain prescription-only medicines can be administered by anyone for the purpose of saving life in an emergency. This includes adrenaline for intramuscular use in anaphylaxis (MHRA, 2014) . In the U.K. (England and Wales) actions of volunteer Samaritans are protected under the Social Action, Responsibility and Heroism (SARAH) Act (U.K., 2015, sec. 3).
In the United States legislation varies according to State. For example, in May 2015 Colorado passed Bill 15-1232 allowing any person to "…provide an epinephrine auto-injector to an individual believed in good faith to be experiencing anaphylaxis or to provide an epinephrine auto-injector to a family member, friend, colleague, caregiver, or person with a similar relationship with the individual" and further extends immunity from prosecution for in the event of adverse effects to "an individual who provides or administers an epinephrine autoinjector" provided it was done in good faith and devoid of negligence. (Colorado State Legislature, 2015) .
Each chronic condition and treatment response requires in-depth study to assess the risks and benefits. Indirect effects such as increasing the level of patients filling and being in possession of their own required prescriptions (Johnson & Parker, 2006) must also be studied. Certain treatment areas may be determined to be off-limits due to unacceptable risks. For example, sharing insulin pens and cartridges is against the explicit policies of the CDC (2012), and FDA (2013), described by the former as a "never event" which can result in transmission of hepatitis viruses, HIV, or other blood-borne pathogens -yet perhaps it would be considered an acceptable risk if the alternative is the onset of diabetic shock. Recent advances related to the availability of epinephrine in schools, may provide guidance as to the broader potential of ERCs (Madigan & Hasbrouck, 2012) in this treatment area.
Privacy issues must be considered. Members of an ERC will have voluntarily put their use of a given medical treatment into the public sphere. This increases the ability of a third party to become aware of an individual's medical needs and make determinations regarding his or her medical condition. This issue is already being considered by sites such as PatientsLikeMe (Wicks et al., 2010) . Each ERC member retains complete anonymity from other members up until such time as he or she responds to an alert or initiates one. The primary questions to be addressed here are: is the privacy being willingly sacrificed, and is the individual afforded a benefit worthy of that sacrifice (Shortliffe & Cimino, 2006) . In an ERC the answer to both questions appears to be a resounding 'yes' -nonetheless this area warrants further study. 
Focusing on specific chronic conditions
The decision to address anaphylaxis and asthma as the first two treatment areas was made based on their high prevalence and narrow treatment ranges. Similar characteristics can be found in use of glucose tablets to treat hypoglycaemia for diabetes which will be the subject of future research and development efforts. Each condition requires independent assessment of its suitability to our approach.
Challenges to Participation
In the study of crowd behaviour, an accepted definition of a crowd is that of a large group of individuals in the same physical environment, sharing a common goal. Crowd members are identified by the interests, attitudes, abilities and/or personal characteristics they have in common. Over time these common attributes provide a guide for action that conforms to their common social identification, but may not conform to individuals' self-identity when they are alone or in a small group (Musse & Thalmann, 1997; Reicher, 2001; Roloff, 1981) . In the study of internet-based crowdsourcing (Schenk & Guittard, 2009; Surowiecki, 2004) a crowd can be defined as a large set of anonymous individuals that might not be individually identified, who work on a shared or given subtask via an internet platform. In the context of mHealth, a crowd may be formed by individuals joined together through the social network community supported by a medical app. When one community member requires assistance from another the task is accomplished by a single member drawn from the crowd who provides the necessary response -not by the crowd as a whole. The effectiveness of such mHealth apps depends on the response of individual members and their willingness to participate in a task demanding physical intervention when the responsibility of completion falls upon a single person rather than the crowd. This points us to studies that discuss crowd behaviour during actual emergencies in which a single person is in distress, and the theory of diffused responsibility (DR).
Crowd responses to Single Person Emergencies (SPE) has been investigated in the canonical work by Latane and Darley (1970) . Bothered by recurrent incidents in which dozens of bystanders did nothing to help, they studied bystanders' motivations and actions during emergencies to reveal the effect of diffused responsibility. The doctrine of diffused responsibility holds that even if a person has noticed an event and defined it as an emergency, the mere knowledge of other witnessing bystanders can make him less likely to intervene (Darley & Latane, 1968; Latane & Darley, 1970) . DR, however, does not explain strangers' behaviour regarding a distressed individual that share something in common with them, such as the same chronic illness or medication.
While a moral obligation to respond may exist, in absence of a legal obligation it is important to understand what might motivate community members to respond. For that we turn to the theory of Shared Identity. Piliavin, Rodin & Piliavin (1969) investigated the effect of several variables on helping behaviour to reveal that bystanders are more likely to help if the victim was a member of their own racial group. The identity shared between the victim and the bystander leads to mutual aid that counteracted the effect of diffused responsibility due to perceptions of similarity and increased feelings of responsibility for welfare of others (Batson, 1987; Batson & Ahmad, 2009; Coke, Daniel, & McDavis, 1978; Dovidio, Piliavin, Gaertner, Schroeder, & Clark III, 1991; J. A. Piliavin, 2009; Snyder & Dwyer, 2012; Stotland, 1969) . Shared identity (SI) goes beyond social classification to include factors ranging from sports team affiliations (Levine, Prosser, Evans, & Reicher, 2005) to the identity shared between chronically ill patients (Brownstein, Brownstein, Williams, Wicks, & Heywood, 2009; Frost & Massagli, 2008; Stürmer, Snyder, & Omoto, 2005) . Shostack & Fox (2012) explored the presence of a collective identity among people with epilepsy discovering strong evidence of group identity expressed as an expectation that people with epilepsy will help each other. Based on the above theoretical background we believe that the participation behaviour in mHealth emergency response situations will follow a hybrid behavioural model in which these conflicting impulses moderate. 
Future Research Directions
There are many risk, effectiveness, policy, and regulatory questions to be addressed. Studying both the request and response behaviours of community members and monitoring and studying the clinical results of interactions facilitated by ERC applications need to be at the forefront of our efforts. We present a number of the questions being dealt with in ongoing and future research. What percentage of participants will respond to community-member requests for emergency assistance when they believe that they can help save a life and what levels of response are required to be effective? How willing are participants to request and accept emergency assistance from a previously unknown responding community member when in distress? Will knowing they have the potential to help someone in distress increase member adherence levels and thus increase the potential for self-administration in times of need? (Johnson & Parker, 2006) . Conversely, will a free-rider phenomenon lower medication carrying amongst members who believe they can rely on a community member to come to their rescue? How might effective response radii differ as impacted by medical condition, medication match, transportation mode, member density, estimated time of arrive (ETA), and other relevant variables? How must legal frameworks (such as good Samaritan laws (Pardun, 1998) ) and regulatory restrictions be modified to support participation in ERCs?
These are a number of the challenges being addressed as we move forward in the development and testing of Emergency Response Communities. In particular, user adaption and the correct strategies to engage with different user communities, is of particular importance in considering participatory medicine. Studies such as (Beaudry & Pinsonneault, 2005) provide suitable strategies on which to base this future research.
Conclusion
Our approach to the use of social networks for emergency response presents a new conceptualization of 'social medicine' and raises new questions regarding the nature of participation. We have all heard, or asked, some form of the question: "I have a headache -do you have an aspirin?" We've asked colleagues, flight attendants, teachers, cab drivers -and have offered the same when asked. The archetypal question being asked and answered in our conceptualization of social medicine is "Do you have an aspirin?" where "aspirin" is replaced with a critical life-saving treatment and "you" is replaced with millions of people, any one of whom may be carrying such a treatment nearby at any given time. As the prevalence of chronic conditions continues to rise (Gerteis et al., 2014; Goodman, Posner, Huang, Parekh, & Koh, 2013) , by creating emergency response communities around chronic conditions such as acute allergies, asthma, diabetes, or heart disease, we have the ability to reshape society's response to individuals in medical distress -by reshaping the response of individuals in our society. Emergency medicine presents medical and economic challenges, and recognized trade-offs when an individual is in need of immediate intervention and traditional EMS support might not be able to respond immediately. As such it presents a new sub-domain for the study of participatory medicine and challenges that we have explored through the example of anaphylaxis.
